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ittached to masses so large that the velocity factor v in the current equation, and consequently the current itself, is quite small. On the other hand,- when the air is clean and dry, the conductivity is relatively large. Furthermore, the potential gradient generally varies inversely with the conductivity, as it does in the case of other conductors. .
Conductivity and Elevation.—Through the first kilometer the conductivity of the atmosphere varies irregularly, owing, presumably, at least in part, to corresponding variations in the dust content, or mass and sluggishness of the ions. Beyond about that level, it generally increases rather rapidly, owing to increase in the number of ions per unit volume and decrease in the ratio of gross to molecular ions, so that at the elevation of 6 kilometers it may have, roughly, twenty times the surface value, it any rate, the resistance of the lowest 4 or 5 kilometers is equal to ;hat of all the rest of the air beyond.
IONIC CONTENT OF THE AIR
Ionic Density.—The number of ions of either sign per unit volume of the atmosphere may be found by passing a known volume of air through a cylindrical condenser, sufficiently charged to catch all the ions of opposite sign, and noting the drop in potential.
Let n+ and n_ be the number of positive and negative molecular or fast-moving ions, respectively, per cubic centimeter of the air examined, e the ionic charge, V the initial potential, sufficient to clean out the molecular ions, but not great enough materially to affect the large ions mentioned below, and BV the drop in potential on passage of A cubic centimeters of air through the condenser; then, neglecting, or allowing for, the leakage,
C8V
n± = —r* eA
The value of n varies greatly, being very small during foggy and dusty weather, and relatively large when the air is clear. In general it is' larger during summer than winter, larger during the daytime than at night, and larger when the temperature is high than when it is low. It also increases with elevation through at least the first few kilometers, but to what maximum value, and where, is not known.
Through the lower atmosphere the fair-weather values of n+ and n_, ' generally, are of the order of 800 and 680, respectively, per cubic centimeter, or, roughly, one ion to twenty thousand million million molecules of air.
Ionic Velocity.—The velocities vi and v2 of the positive and negative ions, respectively, may be computed from the corresponding values of the current n. + ev and ionic density n+, since the value of e is a known constant. The average value of v+ in the lower air is of the order of

